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DETAILED ACTION 



Specification 

The disclosure is objected to because of the following informalities: 

Though it is true that the circuits 43 and 43' cool the main refrigerant in the main 
refrigerant circuit (thus pre-cooling the main refrigerant in the main refrigerant circuit), 
the use of the term "pre-cooling" (on page 13, lines 29, 36; page 14, lines 3, 7, 9, 17, 22, 
26. and 33) causes confusion with the pre-cooling circuit (3). Therefore, the examiner 
suggests using -additional- when referring to the components of circuits (43) and (43') 
at any time in the specification. 

Page 10, line 25 refers to "hot side" which should be -hot sides--. 

Appropriate correction is required. 

Claim Objections 

Claims 1-2, 4, 5, 8, 10, 12, and 13 are objected to because of the following 
informalities: 

In regard to claim 1, 
A. The recitation "the heat exchanger" (line 7) should be replaced with -the 
pre-cooling heat exchanger- to avoid confusion with the main heat 
exchanger. 
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B. The recitation Ihis circuit" (line 18) should be replaced with -said 
additional circuit- to avoid confusion with the main and pre-cooling 
refrigeration circuits. 
In regard to claim 4, the recitation "a heat exchanger" (line 2) should be 
replaced with -the main heat exchanger- as it is clear from the specification that the 
heat exchangers participating in each of the additional refrigerant circuits are the main 
heat exchangers recited In claim 3 lines 8-10. 

In regard to claim 5, the recitation "a heat exchanger" (line 2) should be 
replaced with -the main heat exchanger- as it is clear from the specification that the 
heat exchangers participating in each of the additional refrigerant circuits are the main 
heat exchangers recited in claim 3 lines 8-10. In addition, the recitations "said heat 
exchanger" in lines 9 and 10 should also be replaced with -said main heat exchanger-. 

In regard to claim 8, the recitation "a heat exchanger" (line 2) should be 
replaced with -the pre-cooling heat exchanger- as it is clear from the specification that 
the heat exchanger participating in the pre-cooling refrigerant circuit is the pre-cooling 
heat exchanger introduced previously in claim 1 (line 2). 

In regard to claim 10, the recitation "(vii)" is incorrect as there is no (vi) within 
claim 1. Therefore, -(vi)- should be used. 
In regard to claim 12, 

A. The recitation "one heat exchanger" (lines 5-6) should be replaced with - 
the main heat exchanger- as it is referred to as "the main heat exchanger" 
later in claim 12, (lines 11-12). 
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B. The recitation 'the heat exchanger" (lines 7-8) should be replaced with 
the pre-cooling heat exchanger- to avoid confusion with the main heat 
exchanger. 

C. The recitation "the natural gas" (line 10) should be replaced with -the pre- 
ceded natural gas- to avoid confusion with the natural gas stream 
entering the pre-cooling heat exchanger. 

D. The recitation "in" (line 18) should be replaced with -using- to clearly 
indicate that the additional circuit performs the step of removing heat from 
the main refrigerant in the main refrigerant circuit. 

E. The recitation "the main refrigerants" (line 20) should be replaced with - 
main refrigerant- as there are not plural "main refrigerants" involved in the 
process claim. 

In regard to claim 13, 

A. The recitation "the natural gas" (line 14) should be -the pre-cooled natural 
gas- to avoid confusion with the natural gas stream entering the pre- 
cooling heat exchanger. 

B. The recitation "in at least two additional circuits" (lines 23-24) should be 
replaced with -using at least two additional circuits- as it is clear from the 
disclosure that the additional circuits are being used to remove heat from 
the main refrigerants, while "in" creates confusion as to what is "in" the 
additional circuits. 
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C. The recitation 'the natural gas" (line 28) should be corrected as stated in 
13(A) above. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 
the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1, 2, 8, and 10 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Stockmann et al. (US 6.253,574 B1). 

In regard to claim 1, Stockmann et al. ('574) teach a liquefaction plant 
comprising one pre-cooling heat exchanger (El); one main heat exchanger (E2); one 
main refrigerant circuit (L components, Figure 1); a pre-cooling refrigerant circuit (P 
components, Figure 1 ); one additional circuit (S components) that is separate from the 
pre-cooling refrigerant circuit (P components) and the main refrigerant circuit (L 
components) is separate from the pre-cooling refrigerant circuit (P components). 

In regard to claim 2, Stockmann et al. ('574) teach the additional circuit 
comprises a heat exchanger (E3), a compressor (S3); a cooler (S4); an expansion 
device (S10); a conduit (arrow between compressor (S3) and cooler (S4)) connecting 
the outlet of the compressor (S3) with the cooler (S4); a return conduit (S1 1 and S2) 
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connecting tlie outlet of the cold side of the heat exchanger (E3, the third arrow from the 
left to the right) with the Inlet of the compressor (S3). 

In regard to claim 8, Stockmann et al. ('574) teach the pre-cooling refrigerant 
circuit comprises a heat exchanger (E1); a compressor (P3); a cooler (P4); an 
expansion device (P13); a conduit (arrow between compressor (P3) and cooler (P4)) 
connecting the outlet of the compressor (P3) with the cooler (P4); a return conduit (P14 
and P2) connecting the outlet of the cold side of the heat exchanger (E1 , the fifth arrow 
from the left to the right) with the inlet of the compressor (P3). 

In regard to claim 10, Stockmann et al. ('574) teach a pretreatment downstream 
of the pre-cooling heat exchanger for removing the heavy components from the gas 
(Column 5, Lines 37-48). 

Claims 1, 12, and 16 are rejected under 35 U.S.C. 102(b) as being anticipated by Low 
(US 5.473,900). 

In regard to claim 1 , Low ('900) teaches a plant for liquefying natural gas 
comprising one pre-cooling heat exchanger (30); one main heat exchanger (34); one 
main refrigerant circuit (26); a pre-cooling refrigerant circuit (24); one additional circuit 
(28) that Is separate from the pre-cooling refrigerant circuit (24). Additionally, the main 
refrigerant circuit (26) is separate from the pre-cooling refrigerant circuit (24). 

In regard to claim 12, Low ('900) teaches a process for liquefying natural gas 
comprising 



Application/Control Number: 10/825,884 Page 7 

Art Unit: 3744 

1) Pre-cooling natural gas in a pre-cooling heat exchanger (30); (column 3, lines 
36-37) 

2) Liquefying the pre-cooled natural gas in one heat exchanger (34); (column 3, 
lines 40-42) 

3) Removing heat from the natural gas using a main refrigerant circuit (26); 
(column 3, lines 42-46) 

4) Removing heat from the natural gas in the pre-cooling heat exchanger (30) 
using a pre-cooling refrigerant circuit (24); (column 3, lines 36-37) 

5) Removing heat from the main refrigerant in the main refrigerant circuit (26) 
using one additional circuit (28), (column 3, lines 42-46) 

a. wherein step 5 is separate from step 4 and 

b. wherein step 4 does not make use of the main refrigerant circuit. In 
light of the applicant's disclosure, the phrase, "does not make use of said 
refrigerant circuit" is interpreted to mean that the main refrigerant circuit is 
not used in the pre-cooling heat exchanger to cool the natural gas. 

In regard to claim 16, Low ('900) teaches the process of claim 12 canried out in 
a plant that meets the limitations of claim 1 . 

Claim 13 is rejected under 35 U.S.C. 102(b) as being anticipated by Klein Nagel Voort 
(US 6,389,844 B1 ). Klein Nagel Voort ('844) teaches a process for liquefying natural 
gas comprising pre-cooling natural gas in a pre-cooling heat exchanger into a flow of 
pre-cooled natural gas (column 3, lines 50-64); distributing said flow of pre-cooled 
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natural gas into two distributed pre-cooled flows (column 3, lines 65-67); liquefying the 
two disturbed pre-cooled gas flows in two main heat exchangers each comprising a first 
hot side having one inlet receiving one distributed pre-cooled gas flow and an outlet for 
liquefied natural gas (column 3, lines 65 - column 4, line 1); removing heat from the 
natural gas flow through the first hot side of the corresponding main heat exchanger 
using two main refrigerant circuits (column 4, lines 7-24); removing heat from the natural 
gas in the pre-cooling heat exchanger using a pre-cooling refrigerant circuit (column 3, 
lines 51-62); removing heat from the main refrigerants in each of the main refrigerant 
circuits using two additional circuits where the step of removing heat from the pre- 
cooled natural gas in step (iv) does not make use of the main refrigerant circuits; 
(column 3, line 51- column 4 line 24) and finally, removing heat from the main 
refrigerants wherein this step is separate from the step of removing heat from the 
natural gas in the pre-cooling (column 4, lines 7-24). One of ordinary skill in the art 
would interpret the phrase 'SA^here the step of removing heat from the main refrigerants 
is separate from the step of removing heat from the natural gas in step (v)" to mean that 
the heat exchange occurs separately; which heat exchange does occur separately in 
Klein Nagel Voort (^844). 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 3, 4, 6, 7, 9, and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over the obvious modification of Klein Nagel Voort (US 6,389,844 B1). 

In regard to claim 3, Klein Nagel Voort ('844) teaches a liquefaction plant 
comprising a pre-cooling heat exchanger (15); a distributor (4); two main heat 
exchangers (5 and 5'); two main refrigerant circuits (cooling the natural gas streams 25 
and 25'); a pre-cooling refrigerant circuit (cooling the natural gas through heat exchange 
in heat exchanger 1 5); and that the main refrigerant circuits are separate from the pre- 
cooling refrigerant circuit. 

Klein Nagel Voort ('844) does not teach that the two additional circuits (which 
cool the main refrigerants in the main refrigerant circuits) are separate from the pre- 
cooling refrigerant circuit. However, propane is commonly used as the pre-cooling 
refrigerant in pre-cooling refrigerant circuits (see, for example, Klein Nagel Voort ('844) - 
-column 4, lines 25-31 ) as the boiling point of propane is relatively high. Therefore, one 
of ordinary skill in the art would have recognized that the condensation of the main 
refrigerants in the main refrigerant circuits (via heat exchangers 58 and 58*) could be 
done more effectively (i.e. equivalent heat transfer with smaller heat exchangers (58 
and 58') or higher flow rates with larger heat exchangers) by separating the two 
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additional refrigerant circuits from the pre-cooling refrigerant circuit and cliarging the 
additional refrigerant circuits with a lower boiling point refrigerant. Another obvious 
benefit of this modification is that the refrigerant used in the main refrigerant circuit 
could then have a lower heat rejection temperature and a lower refrigeration 
temperature, which would lead to higher heat transfer rates within 5 and 5'. 

In regard to claim 4, Klein Nagel Voort ('844) teaches that the additional circuits 
each comprise a heat exchanger (58 and 58'); a compressor (50 and 50'); a cooler (56 
and 56'); and an expansion device (45 and 45'). The inlet of the compressor (50 and 
50') is connected to the outlet of the cold side of the heat exchanger (58 and 58') by 
return conduit (46 and 46'). The outlet of the compressor (50 and 50') is connected to 
the inlet of the cooler (56 and 56'). The conduit (44 and 44') extends via the expansion 
device (45 and 45'). 

In regard to claim 6, Klein Nagel Voort ('844) teaches an integrated heat 
exchanger (102) in Figures 2 and 3. Though, Klein Nagel Voort ('844) teach that the 
integrated heat exchanger (102) is used for cooling the main refrigerants (57 and 57') 
and pre-cooling the natural gas in (12), one of ordinary skill in the art would recognize 
that the natural gas tube (12) could be excluded from the integrated heat exchanger 
(102) and used in the combination discussed above for claim 3. The integration of the 
heat exchangers (58 and 58') into one heat exchanger (102) still provides Voort's ('844) 
intended benefit of reducing the number of circuit components (and therefore the capital 
costs of the plant). 
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In regard to claim 7. Klein Nagel Voort ('844) teaches the plant comprises two 
main heat exchangers (5 and 5'); two main refrigerant circuits, and two additional 
circuits (Figure 1 ). ' 

In regard to claim 9, Klein Nagel Voort ('844) teaches the pre-cooling refrigerant 
circuit comprises a heat exchanger (15); a compressor (31); a cooler (36); and an 
expansion device (38). The inlet (33) of the compressor (31 ) is connected to the outlet 
(40) of the cold side of the heat exchanger (15) by return conduit (41). The outlet (34) 
of the compressor (31 ) is connected to the inlet of the cooler (36). The conduit (line 
connecting outlet of cooler and the inlet of the heat exchanger (15)) extends via the 
expansion device (38). 

In regard to claim 17, the process of claim 13 is an obvious process to carry out 
in the plant described for the rejection of claim 3. The process is not more limiting than 
basic operation of the plant described for the rejection of claim 3. 

Claim 11 is rejected under 35 U.S.C. 103(a) as being unpatentable over the obvious 
modification of Klein Nagel Voort (US 6,389,844 B1 ) as described for claim 3 above and 
further in view of Roberts et al. (US 6,308,531 B1 ). Though the obvious modification of 
Klein Nagel Voort ('844) meets all the limitations of claim 3, Klein Nagel Voort ('844) 
does not teach a pretreatment downstream of the pre-cooling heat exchanger. 

Roberts et al. ('531) teach a pre-treating scrub column (108. column 8, lines 6- 
16) for removing the heavy components from the pre-cooled natural gas. Therefore, it 
would have been obvious to one of ordinary skill in the art, at the time the invention was 
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made, to combine the liquefaction system taught by Klein Nagel Voort (*844) with the 
pretreatment described by Roberts et al. ('531) for the purpose of removing unwanted 
components in the pre-cooled natural gas stream so that the final liquefied natural gas 
is sufficiently free of contaminants as required by the consumers of the liquefied natural 
gas. 

Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Low (US 
5.473,900) as described for claim 12 above and further in view of Roberts et al. (US 
6.308.531 B1). Though Low ('900) teaches all the limitations of claim 12, Low ('900) 
does not teach pre-treating the pre-cooling natural gas. 

Roberts et al, ('531 ) teach the step of pre-treating the flow of pre-cooled natural 
gas for removing part of the heavy components from the gas (scrub column 108, 
column 8, lines 6-16). Therefore, it would have been obvious to combine the steps 
described by Low ('900) above with the step of pretreatment described by Roberts et al. 
('531) for the purpose of removing unwanted components in the pre-cooled natural gas 
stream so that the final liquefied natural gas is sufficiently free of contaminants as 
required by the consumers of the liquefied natural gas. 

Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Klein Nagel 
Voort (US 6,389,844 B1) as described for claim 13 above and further in view of Roberts 
et al. (US 6,308.531 B1). Though the obvious modification of Klein Nagel Voort ('844) 
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meets all the limitations of claim 3, Klein Nagel Voort ('844) does not teach pre-treating 
the pre-cooled natural gas. 

Roberts et al. ('531 ) teach the step of pre-treating the flow of pre-cooled natural 
gas for removing part of the heavy components from the gas (scrub column 108, 
column 8, lines 6-16). Therefore, it would have been obvious to combine the steps 
described by Klein Nagel Voort ('844) as described above for claim 13 with the step of 
pretreatment described by Roberts et al. ('531 ) for the purpose of removing unwanted 
components in the pre-cooled natural gas stream so that the final liquefied natural gas 
is sufficiently free of contaminants as required by the consumers of the liquefied natural 
gas. 

Allowable Subject Matter 
Claim 5 is objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent fomn including all of the limitations of the base 
claim and any intervening claims. 

Conclusion 

Any inquiry conceming this communication or earlier communications from the 
examiner should be directed to John Pettitt whose telephone number is 571-272-0771 . 
The examiner can normally be reached on M-F 8a-4p. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Cheryl Tyler can be reached on 571-272-4834. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more infonnation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-91 99 (IN USA OR CANADA) or 571 -272-1 000. , * 



JFP III 




